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SHAPING THE FUTURE 
or many research projects 
in Cal Poly's College of 
Engineering, the future is 
now. 
Currently being studied by a multi­
disciplinary faculty team, for example, 
are shape memory alloys. SMAs are 
"smart" materials that can be 
"trained" to respond to different envi­
ronmental changes-for instance, 
higher and lower temperatures-in a 
predetermined way. They can 
"deform"-change their form or 
shape-and then revert back to their 
original state when the particular 
stimulus is removed. 
Potential applications are intrigu­
ing. If used to trigger the deployment 
of satellite antennae, SMAs could save 
in transponation costs because the an­
tennae could be "folded" into smaller 
shapes. Likewise, SMAs have great 
potential for biomedical applica­
tions. Think of the advantage of 
making orthodontic wire or coro­
nary stents out of material that 
behaves much like a rubber band! 
They may sound like a sci-fi 
dream of the future, but SMAs are 
the subject of current research. 
"Experimental Analysis and 
Characterization of Shape Memory 
Alloys" incorporates four comple­
mentary avenues of study: Professor 
Kathy Chen (Materials Engineering) is 
working on microstructural analy­
sis and materials characterization. 
Professor Eric Kasper (Civil 
Engineering) is developing consti­
tutive models for SMAs. Professor 
Dan Waldorf (Industrial and 
Manufacturing Engineering) is 
looking at the effects of processing 
on SMAs. And Professor Bill 
Ahlgren (Electrical Engineering) is 
undertaking atomistic modeling of 
The SMA research team (from lett): Eric Kasper. Kathy Chen, Dan Waldorf, and Bill Ahlgren. 
SMAs. The project is being funded 
by the college through a grant pro­
vided by Lockheed Martin. 
Chen notes, "The key focus of the 
work is to achieve a thorough under­
standing of both the microstructural 
and global response of nickel titanium 
(NiTi), one of the most common SMAs 
and most interesting because of its 
compatibility with the human body." 
Waldorf explains, ''I'm interested in 
the smart 'fixturing' application of 
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NiTi-using it as a clamping material, 
for instance, could save a lot of time 
and money in manufacturing auto 
parts. But 1 couldn't have undertaken 
the research needed on my own. My 
other three colleagues have opened up 
this hot, cutting-edge research area by 
filling the gaps in my own materials 
knowledge." 
While the SMA project lays the foun­
dation for new industrial applications, 
it also boosts student learning 
Undergraduates participate directly in 
the research efforts, and new informa­
tion is incorporated into the curricu­
lum. For instance, labs have been 
cleveloped on the shape memory and 
super-elastic effect in NiTi, and new 
algorithmic breakthroughs will be pre­
sented in computational mechanics 
classes involving constitutive theory 
"My fellow researchers and 1 are 
very excited about this project," 
Chen says. "SMAs have such great 
potential for application in a variety 
of important industries-medical, 
aerospace, automotive, manufactur­
ing And the multidisciplinary aspect 
of the study is very Significant 
because the interaction and synergy 
of the group allow for insight into 
various micro and macro responses. 
Each of us brings a different expertise 
that allows us to approach the prob­
lem in a unique way" 
